Partial purification and characterization of two distinct types of caspases from human epidermis.
Recent observations demonstrated that interleukin-1beta converting enzyme family proteases, now referred to as caspase family, play central roles in apoptosis, or programmed cell death. In this study, we tried to isolate and characterize epidermal caspases. By DEAE-Sephacel anion-exchange chromatography, human cornified cell extract showed two caspase-like fractions (F-I and F-II) with different substrate specificities. These were further purified by Sephacryl S-200, Mono Q ion exchange and Superose 6 gel chromatography. F-I showed a molecular weight of 30 kDa and specifically hydrolyzed acetyl-Asp-Glu-Val-Asp-methylcoumarinamide, a fluorogenic substrate for caspase-3 (CPP32) with a Km value of 13.8 microM. F-I generated a characteristic 85 kDa fragment from poly(ADP-ribose) polymerase. Inhibitor susceptibility of F-I was very similar to that of caspase-3, further confirming the caspase-3-like properties of F-I. In contrast, the molecular weight of F-II was estimated to be 110 kDa, which was much higher than the other caspases. F-II equally hydrolyzed acetyl-Asp-Glu-Val-Asp-methylcoumarinamide, and acetyl-Tyr-Val-Ala-Asp-methylcoumarinamide, caspase-1 (interleukin-1beta converting enzyme)-specific substrate, and was inhibited by acetyl-Tyr-Val-Ala-Asp-aldehyde and acetyl-Tyr-Val-Ala-Asp-aldehyde. Affinity labeling using biotinylated YVAD-cmk demonstrated several positive bands ranging from 25 to 35 kDa, supporting the hypothesis that F-II is a complex of multiple caspases. Reverse transcriptase-polymerase chain reaction analysis demonstrated that among known caspases tested, caspase-1, -2, -3, -4, and -7 were expressed in cultured human keratinocytes. These results suggest that multiple caspases are synthesized in human keratinocytes and are involved in terminal differentiation.